Introduction. In this paper some problems of the teory of weighted SobolevSlobodetskiȋ spaces are dealt with. Weighted Sobolev spaces play an important role in the study of elliptic boundary value problems in non-smooth domains (see e.g. [2] [3] [4] , [6] ). Here two classes of weighted spaces are of special interest: the spaces V (r = r(x) denotes the distance of x to the set of singularities on the boundary) and the spaces W We restrict ourselves to the case that G = D is a dihedral angle. This is the model case for domains with smooth non-intersecting edges. For domains with conical points the weighted Sobolev spaces V l p,β (G) and W l p,β (G) were investigated e.g. in [2] , [5] , [8] .
The present paper consists of two sections. In Section 1 the main properties of the weighted Sobolev spaces V + and Γ − , respectively. In the spaces V s p,β the existence of u is always ensured (see [4] ). We will show that u ∈ W In Section 2.2 the following regularity assertion for solutions of elliptic boundary value problems will be proved: If u ∈ W n−2 = {x = (y, z) ∈ R n : y ∈ K, z = (z 1 , . . . , z n−2 ) ∈ R n−2 } be a dihedral angle in R n where K is a plane wedge which has the following representation in polar coordinates r, ω: K = {y = (y 1 , y 2 ) ∈ R 2 : 0 < r < ∞, ω ∈ Ω = (− 
and of the edge M = {(0, 0)}×R n−2 . In the sequel we will denote the coordinates of a point x = (x 1 , . . . , x n ) by y 1 , y 2 , z 1 , . . . , z n−2 , i.e.
If s is a non-negative integer and p, β are real numbers, 1
, r = |y|).
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For non-integer positive s = l + σ (l an integer, 0 < σ < 1) the space V 
It can easily be shown that the norm (1.2) is equivalent to the norm
. P r o o f. If l ≤ s < s < l + 1 (l an integer) then the imbedding immediately follows from the inequality
|y| . In the case l < s < s = l + 1 we can apply the equation
In the sequel let ζ ν (ν = . . . , −1, 0, +1, . . .) be smooth functions on R + with support in the interval [ 
with constants c j independent of r and ν. If we set r = |y| = (y
2 ) 1/2 we can interpret ζ ν = ζ ν (r) as functions on D. Analogously to Lemma 1.1 in [4] the following assertion can be proved. 
Lemma 2. The norm (1.5) is equivalent to the norm
. Since ζ ν v is an extension of ζ ν u we get
.
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In the half-planes Γ + , Γ − we introduce the Cartesian coordinates ξ 1 = r = |y| = dist(x, M ), ξ 2 = z 1 , . . . , ξ n−1 = z n−2 . Using Lemmas 1 and 2 we can give the following norm equivalent to (1.5).
Theorem 2. Let p, β and s (1 < p < ∞, s > 1/p) be real numbers and k an arbitrary integer such that k > s − 1/p. Then the norm (1.5) is equivalent to the norm
Since suppu ν ⊂ {ξ ∈ R + × R n−2 : 1/2 < ξ 1 < 2} the norm of u can be estimated by the usual Besov space norm (see [11] ), i.e.
where the constants c 1 , c 2 are independent of u and ν. It can be easily verified that u ν B
. Hence,
Applying Lemma 2 we obtain the assertion of the theorem.
R e m a r k 1. By means of other equivalent norms in the usual Besov space (see [11] , Section 4.4) analogously to Theorem 2 equivalence of other weighted norms to the norm (1.5) can be proved. In particular, if s − 1/p is not an integer, s − 1/p = l + σ (l an integer, l ≥ 0, 0 < σ < 1) then (1.5) is equivalent to the norm
Analogously, the norm (1.2) is equivalent to the norm 
) with respect to the norm
if s is an integer, and
u(r cos ω, r sin ω, z) dω .
If s is an integer then this assertion immediately follows from the definition of the spaces
. For s not an integer it is proved in [9] .
We introduce the operator (Kg)(r, z) = χ(r)
where χ is a smooth cut-off function on R + , equal to unity in [0, 1] and to zero in (2, ∞) and
. Here δ 0,j denotes the Kronecker symbol.
for j ≥ 1 or |γ| ≥ s + 1, and (1.14)
for |γ| = s . Here s denotes the largest integer less than s.
P r o o f. For simplicity we restrict ourselves to the case n = 3. For n > 3 the lemma can be proved analogously.
If j + |γ| = s and r < 1 then
is a linear combination of terms of the form
is a constant, the function D 
where |α| = s . Consequently, for j + |γ| ≥ s + 1 we obtain
Analogously, the inequality (1.14) can be proved. Furthermore, it can be shown that
. Together with (1.13) and (1.14) this implies
R e m a r k 2. If we interpret Kg as a function on D (i.e. we define v(y, z) = (Kg)(|y|, z) = (Kg)(r, z)) then
The following lemma is a consequence of the Hardy inequality
Now we can prove an imbedding analogous to Theorem 1 for the spaces W 
Without loss of generality we can assume that l ≤ s < s ≤ l + 1 where l is a non-negative integer. We consider the following cases:
. By Lemma 5 and (1.14) we have Kv
and by Lemma 5 we obtain
(b) Analogously to (a) we obtain Kv 
f n is the trace of Ku
• n on M . We denote the trace of Ku
• on M by f . Then by Lemma 1.1 of [6] and Lemmas 3 and 4 we get f − f n B
Hence, {f n } converges to f in B [6] , [7] it has been proved that every u ∈ W Let u ∈ W s p,β (D) (β > −2/p). We denote the derivatives ∂ i y 1 ∂ j y 2 u (i + j ≤ s ) by u ij . By using the properties of the operator K the following lemma can be easily proved (see [9] ). for µ + ν + |α| ≤ s , which yields the desired conclusion.
By Corollary 2 for every
Now we investigate the question whether the v ij are (in some sense) uniquely determined by u. Similarly to [8] we introduce the following equivalence relation in
Another characterization is the following: 
and (1.17) follows from
Hence, from (1.16) it follows that
(see Remark 3) and Lemma 4 yields
This proves the assertion.
∼ 0. If β − s = −1 − 2/p we first assume that f (r, z) = 0 for r > 1 and |z 1 | > 1. Using the Hardy inequality we get 
. Using Corollary 2 we obtain (1.19).
2) Assume that (1.19) is satisfied. Then by Corollary 2
For µ + ν = s − 1 this yields u 
and let v ∈ W s p,β (D) be an extension of u. Then by Theorem 5, u has the representation
and u ∈ B
• s−1/p p,β (Γ + ).
then from the properties of
for µ = 0, 1, . . . , s . Analogously to the proof of Theorem 5, this implies that
As a consequence of Lemma 8 we obtain the following theorem.
The functions v k in (1.22) are uniquely determined in the following sense: if
In 
It can be easily verified that
The following lemma gives a connection between the spaces B
Lemma 9. Let s − 1/p be non-integer , s > 1/p and β > −1/p. Then
. Then analogously to Theorem 5 it can be shown that
where
. Without loss of generality we can assume that Γ + is the half-plane Γ + = {x = (y, z) :
2. Applications to boundary value problems 2.1. Compatibility conditions for boundary data on Γ ± . For the spaces V s p,β (D) the following lemma has been proved (see [4] , [9] ). 
We will investigate conditions on g
Here we restrict ourselves to the case n = 3. Theorem 5) we get the following equivalences:
. By Lemma 7 the system (2.3) is equivalent to (2.4) (2.4) can be written as a linear system of equations of the form (2.5)
In general, the equations of (2.5) are not linearly independent. Therefore, (2.5) is solvable iff the right-hand sides
of (2.5) satisfy some linear compatibility conditions (2.6)
. The number t of the compatibility conditions depends on the rank of the coefficient matrix of (2.5). If s − β − 2/p is not an integer then (2.6) is equivalent to the equations (2.7) . By Lemma 9 there exists w ∈ V .
Then u = w + w satisfies the conditions of the theorem.
Example. Let B + u = u, B − u = u and let g + ∈ W ) .
In this case the space W For inhomogeneous operators B ± k with variable coefficients it is more difficult to give a general description of the compatibility conditions on the edge M . Therefore, we will restrict ourselves to the case that the coefficients of B ± k do not depend on the variable z, i.e. 
